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AMENDMENTS TO THE CLAIMS 

1 (Currently amended). A thermal actuator (900) comprising: 
a substrate having a surface; 

a first support and a second support disposed on the surface and extending 
orthogonally therefrom; 

a beam (910) extending between the first support and the second support, the 
beam having a first side (911) , a second side (912) , a beam length (918) and a beam 
mid-point (919) . the beam being substantially straight along the first side (911) : 

the beam comprised of a plurality of beam segments (920. 921 . 922. 923. 924) . 
each beam segment of the plurality of beam segments having a beam segment neutral 
axis (913. 914. 915. 916. 917) . the beam thus forming a corresponding plurality of 
beam segment neutral axes; 

wherein the plurality of beam segment neutral axes corresponding to the beam 
vary along the beam length based on a predetermined pattern; 

so that a heating of the beam causes a beam buckling and the beam mid-point 
to translate in a predetermined direction (948) generally normal to and outward from the 
second side; 

wherein the predetermined pattern is characterized in that, along the beam 
length from the first support to the beam mid-point, beam segment neutral axes 
corresponding to successive beam segments are not offset towards the first side and at 
least sometimes are offset towards the second side, and along the beam length from 
the beam mid-point to the second support, beam segment neutral axes corresponding 
to successive beam segments are not offset towards the second side and at least 
sometimes are offset towards the first side . 

Claim 2 (Canceled). 
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3 (Currently amended). The thermal actuator of c l aims claim 1 . the heating of the 
beam provided by an included heater layer disposed on the surface, the heater layer 
coupled to a heater layer input and a heater layer output. 

4 (Currently amended). The thermal actuator of c l aim 2 claim 1 . the heating of the 
beam provided by a beam heater current supplied by an included beam input and beam 

■•*• 

output. 

5 (Currently amended). The thermal actuator of cla im 2 claim 1 . wherein the beam 
is fabricated of a low-conductivity material of either monocrystalline silicon or 
polycrystalline silicon. 

6 (Currently amended). The thermal actuator of claim 1 . wherein the beam 
is fabricated in a device layer of a silicon-on-insulator wafer. 

7 (Currently amended). The thermal actuator of claim 2 claim 1 , wherein the beam 
comprises exactly five (5) beam segments (920, 921.922. 923. 9241 . 

8 (Currently amended). The thermal actuator of c l a im 2 claim 1 . wherein the beam 
comprises a plurality (n) of beam segments, where n does not equal 5. 

9 (Currently amended). The thermal actuator of cla i m 2 claim 1 , wherein the beam 
comprises exactly three (3) beam segments (920. 922. 924) having substantially 
parallel sides. 

10 (Currently amended). The thermal actuator of 6teim*2 claim 1 . wherein the beam 
comprises exactly two (2) beam segments (920. 924) that are substantially equal with 
respect to their corresponding beam segment lengths and beam segment widths. 
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1 1 (Currently amended). A thermal actuator (1000) comprising: 
a substrate having a surface; 

a first support and a second support disposed on the surface and extending 
orthogonally therefrom; 

a plurality of beams M010a. 1010b. 1010c) extending in parallel between the first 
support and the second support, thus forming a beam array (1009) : 

each beam of the beam array having a first side (1011a, 1011b, 1011c) . a 
second side (1012a. 1012b. 1012c). a beam length (1018) and a beam mid-point 
(1019) , each beam being substantially straight along its first side (1011a. 1011b. 
1011c) : 

each beam of the beam array comprised of a plurality of beam segments (1020. 
1021. 1022. 1023. 1024) . each beam segment of the plurality of beam segments having 
a beam segment neutral axis (1013a, 1014a. 1015a. 1016a. 1017a: 1013b. 1014b. 
1015b, 1016b. 1017b: 1013c, 1014c, 1015c. 1016c. 1017c) . each beam thus forming a 
corresponding plurality of beam segment neutral axes; 

wherein the plurality of beam segment neutral axes corresponding to each beam 
vary along the beam length based on a predetermined pattern; 

an included coupling beam (1005) extending orthogonally across the beam array 
to couple each beam of the beam array substantially at the corresponding beam mid- 
point; 

so that a heating of the beam array causes a beam array buckling and the 
coupling beam to translate in a predetermined direction (1048) generally normal to and 
outward from the second sides of the array beams; 

wherein the predetermined pattern is characterized in that, along the beam 

length from the first support to the beam mid-point, beam segment neutral axes 
corresponding to successive beam segments are not offset towards the first side and at 
least sometimes are offset towards the second side, and along the beam length from 
the beam mid-point to the second support, beam segment neutral axes corresponding 
to successive beam segments are not offset towards the second side and at least 
sometimes are offset towards the first side . 
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1 3 (Currently amended). The thermal actuator of claim 12 claim 1 1 . the heating of 
the beam array provided by an included heater layer disposed on the surface, the 
heater layer coupled to a heater layer input and a heater layer output. 

14 (Currently amended). The thermal actuator of c l a i m . 12 claim 1 1 , wherein each 
beam of the beam array is heated by a beam heater current supplied by an included 
beam input and beam output, thus forming the heating of the beam array. 

1 5 (Currently amended). The thermal actuator of c l airrH-2 claim 11 . wherein each 
beam of the beam array is fabricated of a low-conductivity material of either 
monocrystalline silicon or polycrystalline silicon. 

1 6 (Currently amended). The thermal actuator of claim 12 claim 11 . wherein each 
beam of the beam array is fabricated in a device layer of a silicon-on-insulator wafer. 

1 7 (Currently amended). The thermal actuator of claim 1 2 claim 1 1 . wherein each 
beam of the beam array comprises exactly five (5) beam segments (1020. 1021. 1022. 
1023, 1024) . 

18 (Currently amended). The thermal actuator of c l aim 13 claim 11 , wherein each 
beam of the beam array comprises a plurality (n) of beam segments, where n does not 
equal 5. 

1 9 (Currently amended). The thermal actuator of c l a im 1 2 claim 11 . wherein the 
beam array comprises exactly three (3) beams M010a. 1Q10b. 1Q1Qc) . 

20 (Currently amended). The thermal actuator of c l a im 1 2 claim 11 . wherein the 
beam array comprises a plurality (n) of beams, where n does not equal 3. 
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21 (Currently amended). An optical waveguide switch MOOh) comprising a thermal 
actuator (900) . the thermal actuator comprising: 
a substrate having a surface; 

a first support and a second support disposed on the surface and extending 
orthogonally therefrom; 

a beam (910) extending between the first support and the second support, the 
beam having a first side (91 1) . a second side (912V a beam length (91 8) and a beam 
mid-point {919), the beam being substantially straight along the first side (911) : 

the beam comprised of a plurality of beam segments (920. 921, 922, 923. 924) . 
each beam segment of the plurality of beam segments having a beam segment neutral 
axis (913. 914. 915. 916, 917) , the beam thus forming a corresponding plurality of 
beam segment neutral axes; 

wherein the plurality of beam segment neutral axes corresponding to the beam 
vary along the beam length based on a predetermined pattern; 

so that a heating of the beam causes a beam buckling and the beam mid-point 
to translate in a predetermined direction £948] generally normal to and outward from the 
second side; 

wherein the predetermined pattern is characterized in that, along the beam 

length from the first support to the beam mid-point, beam segment neutral axes 
corresponding to successive beam segments are not offset towards the first side and at 
least sometimes are offset towards the second side, and along the beam length from 
the beam mid-point to the second support, beam segment neutral axes corresponding 
to successive beam segments are not offset towards the second side and at least 
sometimes are offset towards the first side . 

Claim 22 (Canceled), 

23 (Currently amended). The optical waveguide switch of c l aim 22 claim 21 , the 
heating of the beam provided by an included heater layer disposed on the surface, the 
heater layer coupled to a heater layer input and a heater layer output. 
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24 (Currently amended). The optical waveguide switch of cla i m 22 claim 21 . the 
heating of the beam provided by a beam heater current supplied by an included beam 
input and beam output. 

25 (Currently amended). The optical waveguide switch of c la im -2-2 claim 21 , wherein 
the beam is fabricated of a low-conductivity material of either monocrystalline silicon or 
polycrystalline silicon. 

26 (Currently amended). The optical waveguide switch of ela im 23 claim 21 . wherein 
the beam is fabricated in a device layer of a silicon-on-insulator wafer. 

27 (Currently amended). The optical waveguide switch of claim 22 claim 21. wherein 
the beam comprises a plurality <n) of beam segments, where n does not equal 5. 

28 (Currently amended). The optical waveguide switch of clo im 22 claim 21, wherein 
the beam comprises exactly five (5) beam segments (920.921.922. 923. 924) . 

29 (Currently amended). The optical waveguide switch of c l aim 22 claim 21 , wherein 
the beam comprises exactly three (3) beam segments (920, 922, 924) having 
substantially parallel sides. 

30 (Currently amended). The optical waveguide switch of claim-22 claim 21 . wherein 
the beam comprises exactly two (2) beam segments (920, 924) that are substantially 
equal with respect to their corresponding beam segment lengths and beam segment 
widths. 
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31 (Currently amended). An optical waveguide switch (IQQj) comprising a thermal 
actuator HQQO), the thermal actuator comprising: 
a substrate having a surface; 

a first support and a second support disposed on the surface and extending 
orthogonally therefrom; 

a plurality of beams (1010a. 1010b, 1010c) extending in parallel between the first 
support and the second support, thus forming a beam array (1009) : 

each beam of the beam array having a first side (1011a. 101 1b T 1011cV a 
second side (1012a. 1012b. 1012c) . a beam length (1018) and a beam mid-point 
(1019V each beam being substantially straight along its first side (1Q11a. 1011b. 

1011c); 

each beam of the beam array comprised of a plurality of beam segments (1020. 
1021. 1022. 1023. 1024) . each beam segment of the plurality of beam segments having 
a beam segment neutral axis (1013a. 1014a. 1015a. 1016a. 1017a: 1013b. 1014b. 
1015b. 1016b. 1017b: 1013c. 1014c. 1015c. 1016c. 1017c) . each beam thus forming a 
corresponding plurality of beam segment neutral axes; 

wherein the plurality of beam segment neutral axes corresponding to each beam 
vary along the beam length based on a predetermined pattern; 

an included coupling beam (1005) extending orthogonally across the beam array 
to couple each beam of the beam array substantially at the corresponding beam mid- 
point; 

so that a heating of the beam array causes a beam array buckling and the 
coupling beam to translate in a predetermined direction (1048) generally normal to and 
outward from the second sides of the array beams; 

wherein the predetermined pattern is characterized in that, along the beam 

length from the first support to the beam mid-point, beam segment neutral axes 
corresponding t o successive beam segments are not offset towards the first side and at 
least sometimes are offset towards the second side, and along the beam length from 
the beam mid-point to the second support, beam segment neutral axes corresponding 
to successive beam segments are not offset towards the second side and at least 
sometimes are offset towards the first side . 
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Claim 32 (Canceled). 

33 (Currently amended). The optical waveguide switch of doim-32 claim 31 . the 
heating of the beam array provided by an included heater layer disposed on the 
surface, the heater layer coupled to a heater layer input and a heater layer output. 

34 (Currently amended). The optical waveguide switch of clo im 32 claim 31 , wherein 
each beam of the beam array is heated by a beam heater current supplied by an 
included beam input and beam output, thus forming the heating of the beam array. 

35 (Currently amended). The optical waveguide switch of claim 32 claim 31 . wherein 
each beam of the beam array is fabricated of a low-conductivity material of either 
monocrystalline silicon or polycrystalline silicon. 

36 (Currently amended). The optical waveguide switch of c l aim 32 claim 31 . wherein 
each beam of the beam array is fabricated in a device layer of a silicon-on-insulator 
wafer. 

37 (Currently amended). The optical waveguide switch of c l aim 33 claim 31. wherein 
each beam of the beam array comprises a plurality (n) of beam segments, where n 
does not equal 5. 

38 (Currently amended). The optical waveguide switch of cla i m 33 claim _31, wherein 
each beam of the beam array comprises exactly five (5) beam segments (1020. 1021. 
1022. 1023. 1024V 

39 (Currently amended). The optical waveguide switch of cla i m 32 claim 31 . wherein 
the beam array comprises a plurality (n) of beams, where n does not equal 3. 
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40 (Currently amended). The optical waveguide switch of c l a i m 32 claim 31 . wherein 
the beam array comprises exactly three (3) beams 11010a. 1010b. 1010c) . 

Please add the following four (4) new claims 41-44: 

41 (New). The thermal actuator (1000) of claim 1 1 , wherein the coupling beam 
(1005) intersects only a portion of one beam segment (1022) in each beam of the 
plurality of beams (1010a, 1010b, 1010c) comprising the beam array (1009). 

42 (New). The thermal actuator of claim 41 , wherein the beam array (1 009) 
comprises exactly three (3) beams (1010a, 1010b, 1010c) and each beam of said three 
(3) beams comprises exactly five (5) beam segments (1020, 1021 , 1022, 1023, 1024). 

43 (New). The optical waveguide switch (1 OOi) of claim 31 , wherein the coupling 
beam (1005) intersects only a portion of one beam segment (1022) in each beam of the 
plurality of beams (1010a, 1010b, 1010c) comprising the beam array (1009). 

44 (New). The optical waveguide switch of claim 43, wherein the beam array (1009) 
comprises exactly three (3) beams (1010a, 1010b, 1010c) and each beam of said three 
(3) beams comprises exactly five (5) beam segments (1020, 1021, 1022, 1023, 1024). 
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